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| Norton Sound, Continental Shelf (OCS) 011 and Gas Lease Sale §7.
.. ; FAULTS oo i e This mep 13 one of a serfes of five U.S. Geological Survey maps prepared
| | us part of the prelease investigation of the surface and near-surface
. geologic environment of Norton Sound. The maps in this series are: e
" " ;
MAP SHOWING ACOUSTIC ANOMALIES AND NEAR-SURFACE FAULTING -I--L J- SHALLOW SUBSURFACE FAULTS— These faults Y Bathymetric mep of Norton Sound, Alaska, by D. A. Steffy,
5 %0 'o T'.' n'. ..‘ Lc 'c Wo W". m‘ .‘-""
& Acc#stltc am}l:s h:n‘ dma'r-s&r;ﬁ:e fllélt'ﬂg wer]e llppe(: be;:ause ; : % ; displace strata of Quaternary and late Tertiary age. g ey - S -
ey reflect potentia zards in uter Continental Shelf (0CS) 011 sopach ,mm”.,' Norton Sound
and Gas Lease Sale 57 area. The interpretation presented in this map Hachured on the downthr id : D. :’ oy o s e e
was based on 5,320 km of multisensored, high-resolution, processed Open-File Report 81-720, 1 oversized sheet cale 1:250,0 :
sells;ic b?ui hm seismic systems used either a minisleeve exploder or 4 * B o
a 15-cubic-inch watergun as an energy source. The incoming signal was showi tures, Norton Sound
sampled at a 0.5-ms rate for 1 second. The data were processed using a e N I l | "QEEP"SUB§URF.ACE FAULTS — These faults g i i s b. A:‘s:”;u‘ ‘.." .c. g . Open-File 'u:::’t"oﬁm
;:;‘v:;wh coni?‘n;de;;t:;pziztt(cor) lsit:“c:., and were displayed with 1 oversized sheet, scale lm. : +
c ontrol and true o
g »; displace strata older than the unconformity at the Mep showing acoustic anomalies and near-surface faulting, Norton
Acoustic Anomalies Sound, Alaska, by D. A. Steffy and P. J. Hoose. Open-Fil
base of the Quatern iary Report 81-722, 1 oversi ale 1:250,0 .
o Many a:houstic aino:alles that occur in :he ﬂ:nti;:lhmmi processed Quaternary and upper Tert strata. | v #-722, 1 sized sheet, scale 1:250,000.
are aracterized by one or more o following features: sopach ternary Nortom Sound
reflector amplitude increase, abrupt reflector termination, reflector Hachured on the downthrown side. : \ R mm ey _wen. .
. " | - Alaska, by P. J. » D. A, Steffy, and L. D. Lybeck.
pull-down," reflector “wipe-out," phase reversal of reflector, and Open-File Report 81-723, 1 oversized sheet, scale 1:250,000
h:ghh;fnq:hcnf]y atu(miatthlrn. ﬂ"l;m;: acoustic anomalies were c;cssified as J : 2 3 :
e r “"shallow" (w n rst 100 ms, two-way time) or "deep" these maps were
(below 100 ms, two-way time). The 100-ms boundary (140 m) was used f ACOUST'C ANOMALES ot g Hhﬂt?lu:ux mtu‘m S Goolmcﬂ“w w&:
because it separates an areally large, continuous, shallow anomalous 4 include g.gb 1ine kilometers of mu h‘omm‘ ) ".“.. 1saic J e :
t:m ;\o":a.t tt.hh: areally smaller, deeper anomalies that are scattered < 2 records. The acoustic :{sm used included a minisleeve wlo.?or a '
rou survey area. ~~ 15-cubic-inch wa th both
SHALLOW ACOUSTIC ANOMALIES — These common-depth-point (COP) processing and
Shallow acoustic anomalies (Seismic Section 1) are recognized by an ; . ; :“ v'u:iio:mismﬁﬂ.-(zw and mw:'l”" .ih‘
amplitude increase (brightening) of a near-surface reflector(s), which ‘ anomalies are found within the upper 100 milliseconds trackiines along which data were collected are shown on each o o
'ﬂm"” ‘."'1"’” . phase ';""‘]"" - Below "('1; ';:'9“3;‘";‘) "‘"f:“:::) Navigation along preplotted survey lines was seﬂm using a c3¢ % Pams
either a "wipe-out" or only low-frequency z) reflections ; tern Automa Rang Over
. 'Hip‘e‘-out" “frmf"'“ly marked by reflector terminations at {its (140 meters) of the Quaternary and upper Tertiary :‘me&“” .‘:'!: and ':' !"::-:l'ﬂ - l( nt:nm-A ::n:
margin. "Pull-down" of reflectors may also be present at the "wipe-out" anger ARGO m‘ :
margin, and usually indicates that a low-velocity zone such as strata. w i s St Bt o £ -
ﬂ.s';:?:rgo%udtznets ,a'n do('::usintg $1 anoul,iy. ko?u?ic ;::n”g’ which . { ; G .
ex reflector "pull-down" a r margins are cated on map. 8-km 8-km repre
Not all shallow anomalies exhibit "pull-down," and those that do may y " 1 m.: :i Ln"m" '{':,..““'“" oy g Bl B
exhibit “pull-down" on only part of the anomaly's margin. Brightened ; P A ANOMALIES — These anomalies ®ap. The tracts to be offered f:"“; chusghedi 1'.1.":.“‘ the anl“
R o G et 8 thom v chese ‘mpa." For lewte puposes e SFTICIa provectio
- se s. mes an . .
Thor (1981) describe similar anomalies in Norton Sound and attribute _ S AE Ly are found below 100 milliseconds (140 meters). They faren should be used. - Coples of the duts. bese mps. nd dlgital
them to the presence of near-surface, gas-charged sediments. Holmes and hhv".-‘l'wmmn ..“u Center (.‘::. ﬁn Matfens] Nemphystcel ond
Thor state that wost of the gas is probably biogenically produced by a are commonly associated with the unconformity at the Soulder, Coloredo 80303).  Ineuirt “‘:‘- . nmmccs' M' D-621,
buried, Quaternary peat 1layer(s). This peat layer(s) has been set 0.‘&1"0!‘ AK 19184 i o - ol
identified and mapped in the survey area by Steffy and others (1981). base of the Quaternary and upper Tertiary strata. z
Deep acoustic anomalies (Seismic Section 2) have the same . cod : , ; o~ : : , . A / - ~ >
characteristics as shallow anomalies except for their lack of high " N i ik TR b : . 5" TEEREANET AN SRS,
frequency attenuation beneath brightened reflectors. Times to the top ] Pull-Down of reflectors commonly found near 1Y ; %t Ng 4 ‘ : ¢ i 2 . e = T SN e R A TR ; I t
of the(se brightened) reflectors range between 170 and 440 ms, two-way
time, (140 to 370 m) and average 330 ms, two-way time, (280 m). These
brightened reflectors commonly occur at the base of the Quaternary and anomaly margins.
upper Tertiary strata mapped by Hoose and others (1981). The i : .

“pull-down" and phase reversal of reflectors that define the deeper
acoustic anomalies suggest that the anomalies are produced by gas
accumulations. A gas accumulation associated with the shallow and deep
acoustic anomalies centered around the intersection of survey lines
116 and 123 has been investigated. Holmes and Thor (1981) document
these investigations and conclude that thermogenic gas which is s TN S o O S O | SRS el o o et 0 Ry WY LA | BN
migrating upwards along basin margin faults is causing the lecal T i
acoustic anomalies. Several other shallow and deep anomalies are
associated with faults indicating that gas of deeper origin may be
migrating upward along these faults.
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Two types of faults are shown on toe map. These faults are

differentiated based upon the age of the strata they displace. “Deep
faults" displace strata older than the unconformity at the base of the
‘Quaternary and upper Tertiary strata mapped by Hoose and others (1981). i )
Most of the deep faults are normal, and some of these normal faults are i ‘ i ;7 . L {
growth faults. These faults occur as sets forming grabens or as single i i R = Sy rOL | ) S St e SR s e R i SR L R v e S : e Oy e NN
faults downthrown towards the axis of the Norton Basin (Johnson and F d 8 )
Holmes, 1981). On the northeastern portion of the map, deep faults
trend predominantly west, parallel to the basin axis. In the
northwestern portion of the map, the deep faults trend west-southwest,
which is slightly oblique to the northwesterly trend of the basin axis.
“Shallow faults" displace the Quaternary and upper Tertiary strata
(Seismic Section 1), but not the Holocene sediments mapped by Steffy and
others (1981). Shallow faults are growth faults that continued to move
through Quaternary time as the basin subsided. Over most of the area, ses
shallow faults trend parallel (to deep faults. Shallow faults are
downthrown towards the basin axis on the northeastern portion of the
n:p, and downthrown away from the basin axis in the northwestern portion
of the map.
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No faults were mapped in the southern half of the survey area
because of the widespread occurrence of acoustic anomalies that mask the
underlying structure. It is assumed, however, that both shallow and
deep faults are present in the southern portion of the map area.
Johnson and Holmes (1981) identified several faults in the southern
portion of Norton Sound but could not correlate them between their track
lines. Biswas and others (1981) located epicenters throughout Norton
Sound that cluster around known and inferred fault traces, particularly
around the Kaltag fault zone. They classify the seismicity of the area
as moderately active.
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This map s not intended for navigational purposes. it has not been
edited for conformity with Geological Survey editoral standerds. '
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Seismic Section 1. Shallow acoustic anomaly on survey line 103 between fix points 170 and 176. Seismic Section 2. Deep acoustic anomalies on survey line 156 between fix points 125 and 150
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